When you read this story on the web, an electronic series of 0's and 1's streams over the Internet and into your computer. A quantum computer network would work in much the same way, except that the well-defined bit values would be replaced by delicate combinations of quantum states. Since they are fast and durable, photons are many physicists' first choice to be the flying quantum bits (qubits) of such a future network, but they also have drawbacks. How do you stop a photon once it arrives at your computer? In the 1 MayPRL a team proposes a solution: Catch it with atoms that remember the exact quantum state of the original photon.
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Although that solution sounds simple, it isn't. Bits of information can be imprinted on a moving photon by changing the photon's polarization from horizontal to vertical, for example. But transferring that information back into a stationary computer is very difficult; most clues to the photon's original state are destroyed when the photon is absorbed by an ordinary atom. Now Mikhail Lukin, Susanne Yelin, and Michael Fleischhauer of the Harvard-Smithsonian Center for Astrophysics in Cambridge, MA, have proposed using a little quantum trickery to save the photon's state.
In the last decade, physicists have discovered a way to slow photons down to the speed of a bicycle. The photons are injected into a cavity containing a laser-irradiated atomic gas. The laser light is tuned to a special frequency that changes the quantum state of the atoms in a way that prevents them from absorbing the photons. Instead, the laser-excited atoms in the gas cluster around the photons, forming new quasiparticles called polaritons. Dragged down by the additional mass of the atoms, the photons slow to a crawl. Elusive photonic bits. Laser photons are great for transmitting quantum information but hard to store. A new theory describes how photon information could be transferred to clouds of atoms in a future quantum computer.
